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(54) ELECTROOPTICAL DEVICE AND ELECTRONIC APPLIANCE USING THE SAIVIE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain image display over an entire 
area on one side of a liquid crystal panel, while in a part on the other 
side. 

SOLUTION: A double display type liquid crystal display device 18 has 
a liquid crystal panel 22, with a liquid crystal layer 28 held between a 
pair of substrates 24, 32, a pair of reflective polarizing plates 36, 38 
which are disposed on both sides of the liquid crystal panel, reflect 
polarized light having axis of polarization in a 1st direction, transmit 
the polarized light having the axis of polarization in a 2nd direction 
which is different from the 1st direction and form 1st and 2nd display 
faces, capable of displaying images on both sides of the liquid crystal 
panel, a service condition detecting means 220 which detects a 1st 
usage condition for displaying the image on the 1st display face and a 
2nd usage condition for displaying the image on the 2nd display face 

and a drive circuit 210, which makes a region of the 1st display face the display region and makes the other 
region the non-display region, when the 1st usage condition is detected and makes the whole area of the 
2nd display face into a display region, when the 2nd service condition is detected. 
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* NOTICES * 

JPO euxd NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An image can be checked by looking from both-sides side of the 2nd screen which counters with the 1st 
screen and this 1st screen in the electro-optic device which comes to have an electro-optics layer between the substrates 
of a pair. And the electro-optic device characterized by having the driving means which changes the rate of the viewing 
area of the screen, and a non-display field according to the busy condition selectable and chosen [ the 1st busy 
condition which checks said 1st screen by looking, and the 2nd busy condition which checks said 2nd screen by 
looking ]. 

[Claim 2] The electro-optic device characterized by having a busy condition detection means to detect whether either of 
said 1st busy condition and said 2nd busy condition was chosen in an electro-optic device according to claim 1 . 
[Claim 3] The electro-optic device with which said driving means makes some fields of said 1st screen a viewing area, 
and is characterized by enabling a display of an image in an electro-optic device according to claim 2 only at said 
viewing area by making other fields of said 1st screen into a non-display field when said 1st busy condition is detected 
by said busy condition detection means. 

[Claim 4] In the electro-optic device of a publication, two or more scanning lines are formed in either among claim 1 
thru/or claim 3. ** Two or more signal lines arranged so that said two or more scanning lines may be intersected are 
prepared. The display-control circuit where each pixel on said 1st and 2nd screens is formed in each location where two 
or more of said scanning line and said two or more signal lines cross, and said driving means controls image display. 
The scanning-line driver which is controlled by this display-control circuit and carries out sequential supply of the scan 
potential at said two or more scanning lines. The electro-optic device characterized by having with the signal-line 
driver which supplies the signal potential corresponding to each pixel which was controlled by said display-control 
circuit and connected to said two or more signal lines to coincidence. 

[Claim 5] It sets to an electro-optic device given in either among claim 1 thru/or claim 3. Two or more signal lines 
arranged so that two or more scanning lines and said two or more scanning lines may be intersected are prepared. The 
display -control circuit where each pixel on said 1st and 2nd screens is formed in each location where two or more of 
said scanning line and said two or more signal lines cross, and said driving means controls image display, The 
scanning-line driver which is controlled by this display-control circuit and carries out sequential supply of the scan 
potential at said two or more scanning lines, The electro-optic device characterized by having with the signal-line 
driver which supplies the signal potential corresponding to the pixel which was controlled by said display-control 
circuit and connected to said two or more signal lines to coincidence. 

[Claim 6] The electro-optic device with which said display-control circuit is characterized by supplying the signal 
potential which turns OFF said screen at the signal line corresponding to said non-display field of said two or more 
signal lines in said signal-line driver, and supplying the signal potential according to image data only to the signal line 
corresponding to said viewing area in an electro-optic device according to claim 4 or 5 when said 1st busy condition is 
detected by said busy condition detection means. 

[Claim 7] The electro-optic device characterized by for said display-control circuit choosing only the scanning line 
corresponding to said viewing area of said two or more scanning lines, and not choosing other scanning lines when said 
1st busy condition is detected by said busy condition detection means in an electro-optic device given in either among 
claim 4 thru/or claim 6. 

[Claim 8] It sets to an electro-optic device given in either among claim 1 thru/or claim 7. The liquid crystal panel which 
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pinched the liquid crystal layer as said electro-optics layer between the substrates of said pair. The electro-optic device 
characterized by providing the reflective polarizing plate of the pair which makes the polarization which has the 
polarization shaft of the 2nd direction which is arranged at the both sides of said liquid crystal panel, and reflects the 
polarization which has the polarization shaft of the 1st direction, and is different fi-om the 1st direction penetrate. 
[Claim 9] The electro-optic device with which the reflective polarizing plate of said pair is characterized by being 
arranged between the absorption mold polarizing plates of the pair which absorbs the polarization which penetrates the 
polarization which has the polarization shaft of the 1st direction, and has the polarization shaft of the 2nd direction in 
an electro-optic device according to claim 8. 

[Claim 10] It is attached in the body section, the covering device attached in this body section possible [ closing 
motion ], and this covering device. The electro-optic device which can display an image on the 1st and 2nd screens of 
the both sides of a covering device, In electronic equipment equipped with an input means to input image information 
into this electro-optic device An image can be checked by looking fi-om both-sides side of the 2nd screen where said 
electro-optic device comes to have an electro-optics layer, and counters with the 1st screen and this 1st screen between 
the substrates of a pair. And electronic equipment characterized by having the driving means which changes the rate of 
the viewing area of the screen, and a non-display field according to the busy condition selectable and chosen [ the 1st 
busy condition which checks said 1st screen by looking, and the 2nd busy condition which checks said 2nd screen by 
loolcing ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display of the double-sided display mold which can 
display an image especially on both sides, and the electronic equipment using it about the electronic equipment which 
used an electro-optic device and it. 
[0002] 

[Description of the Prior Art] Conventionally, the liquid crystal display which can display an image on both sides of a 
liquid crystal panel is proposed as a display of small and lightweight Personal Digital Assistants, such as a cellular 
phone and a luggable computer. There is a liquid crystal display which can display an image on both sides by arranging 
the liquid crystal panel of the transparency mold of two sheets back to back on both sides of a back light as one of the 
liquid crystal displays of such a double-sided display mold. Moreover, by arranging a reflecting plate to the another 
side side of the remaining part as a liquid crystal display of other double-sided display molds, while arranging a 
reflecting plate to some of one near liquid crystal panels of the reflective mold of one sheet, while enabling a display of 
a part by the another side side of a liquid crystal panel, there is a liquid crystal display of the double-sided display mold 
whose display of the part remaining by one side is enabled (refer to JP,10-198291,A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the former liquid crystal display, it is necessary to use the 
liquid crystal panel of two sheets, components mark and weight increase, and there is a problem that thdckness also 
becomes thick. Moreover, in the latter liquid crystal display, any [ of a liquid crystal panel ] near screens are only some 
fields of a liquid crystal panel, and since an image cannot be displayed over the whole surface of one [ at least ] screen, 
when much information needs to be displayed, there is a problem of not being enough. 

[0004] In order to solve these problems, this invention persons have proposed the liquid crystal display of the double- 
sided display mold which can display an image over the whole surface of both sides of the liquid crystal panel of one 
sheet. However, a case so that information may always be displayed on the screen of the outside of a lid while the lid 
has closed, when using it, building the liquid crystal display of such a double-sided display mold into the lid of 
Personal Digital Assistants, such as a cellular phone, and when much information needs to be displayed in the 
condition of having opened although what is necessary is just to have displayed little information where a lid is closed, 
there is a problem that power consumption while having closed the lid will become large. 

[0005] Then, this invention cancels the above-mentioned trouble and aims at offering the electronic equipment using 
the liquid crystal display and it which can display an image and can display an image on some fields in an another side 
side over the whole surface in one liquid crystal panel side of one sheet, 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the electro-optic device by this 
invention An image can be checked by looking fi-om both-sides side of the 2nd screen which counters with the 1st 
screen and this 1st screen in the electro-optic device which comes to have an electro-optics layer between the substrates 
of a pair. And it is characterized by having the driving means which changes the rate of the viewing area of the screen, 
and a non-display field according to the busy condition selectable and chosen [ the 1st busy condition which checks 
said 1st screen by looking, and the 2nd busy condition which checks said 2nd screen by looking ]. 
[0007] According to this electro-optic device, it can be used as an electro-optic device which can display an image on 
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both sides using the Hquid crystal panel of one sheet, components mark and weight can be reduced compared with the 
liquid crystal display which displays an image on both sides using the liquid crystal panel of two sheets, and thickness 
can be made thin. Moreover, since the rate of a viewing area and a non-display field is changed and only a required part 
is displayed according to a busy condition, power consumption can be reduced. 

[0008] In the electro-optic device of this invention, it is desirable to have a busy condition detection means to detect 
whether the 1st busy condition or the 2nd busy condition was chosen. According to the busy condition which this busy 
condition detection means detects, the rate of the viewing area of the screen and a non-display field can be changed by 
the driving means. 

[0009] Two or more scanning lines are formed in the above-mentioned electro-optic device. Moreover, ** Two or more 
signal lines arranged so that said two or more scanning lines may be intersected are prepared. The display-control 
circuit where each pixel on said 1st and 2nd screens is formed in each location where two or more scanning lines and 
two or more signal lines cross, and a driving means controls image display. The scanning-line driver which is 
controlled by this display-control circuit and carries out sequential supply of the scan potential at two or more scanning 
lines, [ whetiier it constitutes so that it may have with the signal-line driver which supplies the signal potential 
corresponding to each pixel which was controlled by the display-control circuit and connected to said two or more 
signal lines to coincidence, and ] Or two or more signal lines arranged so that the above-mentioned electro-optic device 
may intersect two or more scanning lines and two or more scanning lines are prepared. The display-control circuit 
where each pixel on the 1st and 2nd screens is formed in each location where two or more scanning lines and two or 
more signal lines cross, and a driving means controls image display. It is controlled by this display-control circuit, and 
it can constitute so that it may have with the scanning-line driver which carries out sequential supply of the scan 
potential at two or more scanning lines, and the signal-line driver which supplies the signal potential corresponding to 
the pixel which was controlled by the display-control circuit and connected to two or more signal lines to coincidence. 
[0010] When the 1st busy condition is detected by the busy condition detection means, a display-control circuit the 
above-mentioned electro-optic device A signal-line driver supplies the signal potential which tums OFF the screen to 
the signal line corresponding to the non-display field of two or more signal lines. By supplying the signal potential 
according to image data only to the signal line corresponding to a viewing area, when the 1st busy condition is detected 
by the busy condition detection means, a drive circuit It can constitute so that only the scanning line corresponding to 
the viewing area of two or more scanning lines may be chosen, and it may be made not to choose other scanning lines 
or it may act as the both sides. 

[00 11] Thus, by constituting, it can be set as the field of the request of the viewing area which is a part of 1st screen on 
the 1st screen, and the power consumption when enabling a display of an image and using the 1st screen only for the 
set-up viewing area can be reduced. 

[0012] It is desirable when the reflective polarizing plate of the pair which makes the polarization which has the 
polarization shaft of the 2nd direction which is arranged at the both sides of the liquid crystal panel which pinched the 
liquid crystal layer as said electro-optics layer between the substrates of said pair, and said liquid crystal panel, and 
reflects the polarization which has the polarization shaft of the 1st direction, and is different from the 1st direction 
penetrate is provided, if it is in the electro-optic device of this invention mentioned above. Thus, with a reflective 
polarizing plate, if constituted, since the 1st screen and 2nd screen can be formed with a reflective polarizing plate, the 
electro-optic device of both sides of a liquid crystal panel which can display an image over the whole surface mostly 
will be realized. In addition, if it is in that case, when the reflective polarizing plate of said pair is arranged between the 
absorption mold polarizing plates of the pair which absorbs the polarization which penetrates the polarization which 
has the polarization shaft of the 1st direction, and has the polarization shaft of the 2nd direction, it is desirable. By 
arranging the absorption mold polarizing plate of a pair between reflective polarizing plates, it can prevent being able 
to absorb, before carrying out incidence of the polarization of the direction which intersects perpendicularly with the 
transparency shaft of a reflective polarizing plate to a reflective polarizing plate, and the polarization carrying out direct 
incidence to a reflective polarizing plate, and becoming the reflected light. Thus, by preventing unnecessary reflection, 
display contrast can be improved and a legible display can be realized. 

[0013] Moreover, the covering device attached by the electronic equipment of this invention possible [ closing motion 
in the body section and this body section ], In electronic equipment equipped with an input means to be attached in this 
covering device and to input image information into the electro-optic device which can display an image on the 1 st and 
2nd screens of the both sides of a covering device, and this electro-optic device An image can be checked by looking 
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from both-sides side of the 2nd screen where said electro-optic device comes to have an electro-optics layer, and 
counters with the 1st screen and this 1st screen between the substrates of a pair. And it is characterized by having the 
driving means which changes the rate of the viewmg area of the screen, and a non-display field according to the busy 
condition selectable and chosen [ the 1st busy condition which checks said 1st screen by looking, and the 2nd busy 
condition which checks said 2nd screen by looking ]. 

[0014] According to the electronic equipment of this invention, since an image can be displayed only on the required 
field of the screen according to the busy condition of electronic equipment, power consumption can be reduced. 
[0015] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt of operation of the 
electro-optic device of the double-sided display mold by this invention is explained. 

[0016] Drawing 1 is the perspective view showing the gestalt of operation of the Personal Digital Assistant as 
electronic equipment equipped with the electro-optic device of the double-sided display mold by this invention, (a) 
shows the condition of having closed the Personal Digital Assistant, and (b) shows the condition of having opened the 
Personal Digital Assistant. 

[0017] As shown in drawing 1 , Personal Digital Assistant 10 of this operation gestalt is equipped with the body section 
12 and the covering device 14 attached in this body section 12 free [ closing motion ]. The input sections 16, such as a 
keyboard for inputting information, are formed in the body section 12, and the electro-optic device 18 is built into the 
covering device 14 as the image display section. In the gestalt of this operation, the liquid crystal display 18 is adopted 
as an electro-optic device. Window part 14a of a comparatively small abbreviation rectangle was formed in a part of 
external surface of a covering device 14, and a part of one field of a liquid crystal display 18 is exposed to it. On the 
other hand, window part 14b of a comparatively large abbreviation rectangle which occupies the most was formed in 
the inside of a covering device 14, and the field of another side of a liquid crystal display 18 is exposed to it. A liquid 
crystal display 1 8 consists of a liquid crystal display of the double-sided display mold which achieves the function as 
the image display section also in the state of any in the condition of having opened the covering device 14 shown in the 
condition and drawing 1 (b) which closed the covering device 14 shown in drawing 1 (a), i.e., the liquid crystal display 
of the double-sided display mold which has an image display side to both sides of a covering device 14. That is, where 
the covering device 14 shown in drawing 1 (a) is closed, one field of a liquid crystal display 18 achieves the fianction as 
the outside screen, and where the covering device 14 shown in drawing 1 (b) is opened, the field of another side of a 
liquid crystal display 1 8 achieves the function as the inside screen! 

[0018] Moreover, a busy condition detection means 220 mention later to detect the switching condition of a covering 
device 14 is formed in the body section 12. As shown in drawing 1 (b), the busy condition detection means 220 is 
equipped with the spring which is prepared near the comer of the top face of the body section 12, and energizes up the 
pin 20 which can project up, and this pin 20 and which is not illustrated. That is, after the covering device 14 shown in 
drawing 1 (b) has opened, and the covering device 14 which a pin 20 shows up to a projection and drawing 1 (a) has 
closed, it is constituted so that a pin 20 may resist the energization force of a spring and may be held in the body 
section 12 by the covering device 14. Thus, it is constituted so that the location of a pin 20 can detect the switching 
condition of a covering device 14, i.e., the busy condition of Personal Digital Assistant 10. According to the busy 
condition of Personal Digital Assistant 10 detected by the busy condition detection means 220, one field of the liquid 
crystal displays 1 8 achieves the fimction as an image display side so that it may mention later. That is, the outside 
screen of the liquid crystal display 18 shown in drawing 1 R> 1 (b) when the condition that the covering device 14 
opened is detected becomes usable, and when the condition that the covering device 14 closed is detected, the inside 
screen of the liquid crystal display 18 shown in drawing 1 (a) becomes usable. 

[0019] In addition, Personal Digital Assistant 10 includes the circuit where the sources of a display information output 
which are not illustrated, display information processing circuits, clock generation circuits, etc. are various, the power 
circuit which supplies a power source to those circuits besides the configuration of having mentioned above. Moreover, 
as electronic equipment equipped with the liquid crystal display of the double-sided display mold by this invention, 
various electronic equipment, such as a portable telephone, a wrist watch, a luggable computer, a notebook sized 
personal computer, an electronic notebook, a pager, a calculator, a POS terminal, an IC card, and a minidisc player, is 
applicable. 

[0020] Drawing 2 is the perspective view showing the gestalt of other operations of the Personal Digital Assistant as 
electronic equipment equipped with the liquid crystal display of the double-sided display mold by this invention, (a) 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/13/05 



JP,2001-051251,A [DETAILED DESCRIPTION] 



Page 4 of 6 



shows the condition of having closed the Personal Digital Assistant, and (b) shows the condition of having opened the 
Personal Digital Assistant. 

[0021] As shown in drawing 2 , with Personal Digital Assistant 1 10 of this operation gestalt, it differs from Personal 
Digital Assistant 10 of the operation gestalt mentioned above at the point which is the window part of a comparatively 
large abbreviation rectangle in which the window parts 1 14a and 1 14b formed in the external surface and inside of a 
covering device 1 14 all occupy most of extemal surface of a covering device 1 14, and insides. It consists of this 
operation gestalt so that only the part shown with a slash by drawing 2 (a) among the fields of the outside of the liquid 
crystal display 18 exposed by window part 1 14a of the extemal surface of a covering device 114 can be used as the 
outside screen. In this case, the outside screen of a liquid crystal display 1 8 may constitute so that it may become only 
the part shown with this slash, and it may constitute so that it may become all the parts exposed by the part alternatively 
shown with a slash, or wmdow part 1 14a. Since other configurations are the same as that of the operation gestalt of 
drawing 1 mentioned above, in drawing 2 , 1 is given at least to that of 100 of the reference mark of drawing 1 , and the 
explanation is omitted. 

[0022] Next, the gestalt of operation of the liquid crystal display of the double-sided display mold by this invention 
applicable to Personal Digital Assistant 10,1 10 shown in drawing 1 and drawing 2 which were mentioned above is 
explained. Drawing 3 R> 3 is the sectional view showing the liquid crystal display of this operation gestalt. As shown 
in drawing 3 , the liquid crystal display 18 is equipped with the liquid crystal panel 22 arranged so that the substrates 24 
and 32 of a pair may counter mutually through the spacer for eel gap control which is not illustrated. Two or more 
transparent electrodes 26 and 30 which estrange mutually as the scanning line and a signal line to the field which 
counters the substrate of another side, respectively, and are prolonged in parallel in it are formed in these substrates 24 
and 32. These transparent electrodes 26 and 30 are arranged so that it may cross mutually, and they form the liquid 
crystal panel 22 of a simple matrix (passive matrix) mold. The sealant 34 is applied to the periphery section of the field 
where the substrates 24 and 32 of a pair counter, and the substrate 24 and TN liquid crystal layer 28 with which it fills 
up among 32 are closed by this sealant 34. In addition, when the linearly polarized light which carried out incidence to 
TN liquid crystal layer 28 in the condition of not impressing electric field to a liquid crystal panel passes TN liquid 
crystal layer 28, the thickness of TN liquid crystal layer 28 is set up so that 90 degrees of the phase may shift. 
Moreover, in order to give explanation easy, drawing 3 and other same drawings mentioned later expand and show the 
dimension of a lengthwise direction (the height direction) compared with the lateral dimension, and the gaps between 
the substrates 24 and 32 of a pair are several micrometers thru/or dozens of micrometers. 

[0023] The 1st reflective polarizing plate 36 is arranged at one liquid crystal panel 22 side, and the 2nd reflective 
polarizing plate 38 is arranged at the another side side. Moreover, the 1st absorption mold polarizing plate 40 is 
arranged at a side [ extemal surface / of the 1 st reflective polarizing plate 36 /, i.e., are far from a liquid crystal panel 
22, ], and the 2nd absorption mold polarizing plate 42 is arranged at the side [ extemal surface / of the 2nd reflective 
polarizing plate 38 /, i.e., are far from a liquid crystal panel 22, ]. 

[0024] The reflective polarizer which consists of a multilayer-stmcture film indicated for example, in international 
pubhc presentation (WO 95/17692) can constitute the 1st and 2nd reflective polarizing plates 36 and 38. As shown in 
drawing 4 , this multilayer-structure film has the multilayer stmcture which carried out the laminating of two kinds of 
different layers which carried out extension formation of the polymer, for example, the A horizon which consists of 
polyethylenenaphthalate, and the B horizon which consists of copolymerization ester of naphthalene dicarboxylic acid 
and a terephthalic acid to Z shaft orientations by tums. Each class of an A horizon and a B horizon is 1 micrometer or 
less in thickness, and the thickness of the whole multilayer-structure film is about 200 micrometers. 
[0025] The refractive index (nAX) of X shaft orientations of the A horizon of a reflective polarizer and the refractive 
index (nAY) of Y shaft orientations which consist of a multilayer-structure fihn are set up so that it may differ 
mutually, and the refractive index (nBX) of X shaft orientations of a B horizon and the refractive index (nBY) of Y 
shaft orientations are set up so that abbreviation etc. may be spread and may become mutually. Moreover, the refractive 
index (nAY) of Y shaft orientations of an A horizon and the refractive index (nBY) of Y shaft orientations of a B 
horizon are set up so that abbreviation etc. may be spread and may become mutually. Therefore, the relation of (nAX)! 
=(nAY) and (nBX)**(nBY)**(nAY) among these refractive indexes is. Thus, since there is no difference of a 
refractive index between each class substantially, the linearly polarized light which has the polarization shaft of Y shaft 
orientations among the light which carried out incidence to tiie 1st and 2nd formed reflective polarizing plates 36 and 
38 is penetrated as it is. 
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[0026] Moreover, thickness of Z shaft orientations of the A horizon of an adjoining pair and a B horizon is set to tA 
and tB, respectively, and wavelength of incident light is set to lambda, If it sets up so that the relation of the following 
formulas (1) may be filled The linearly polarized light which has the polarization shaft of X shaft orientations among 
the light of the wavelength lambda which carried out incidence to the 1st and 2nd reflective polarizing plates 36 and 38 
is reflected as the linearly polarized light which has the polarization shaft of X shaft orientations in the interface of an 
adjoining A horizon and a B horizon. 
[0027] 

TA-nAX+tB-nBX**lambda/2 (1) 

Furthermore, if the thickness tA and tB of each of a pair of A horizon and a B horizon is set up so that the thickness tA 
and tB of each of a pair of adjoining A horizon and a B horizon may be changed and the relation of the above- 
mentioned formula (1) may be filled covering the wide range wavelength lambda of a light field The 1st and 2nd 
reflective polarizing plates 36 and 38 can be made to reflect the linearly polarized light which has the polarization shaft 
of X shaft orientations among the white lights which carried out incidence as the linearly polarized light of the 
direction. 

[0028] Therefore, the 1st and 2nd reflective polarizing plates 36 and 38 reflect the linearly polarized light which has the 
polarization shaft of X shaft orientations as the linearly polarized light of the direction, and make the linearly polarized 
light which has the polarization shaft of Y shaft orientations penetrate as the linearly polarized light of the direction in 
all light fields. 

[0029] Moreover, the 1st and 2nd absorption mold polarizing plates 40 and 42 penetrate polarization parallel to 
transparency shaft orientations, are polarizing plates which absorb polarization of the absorption shaft orientations 
which intersect perpendicularly with transparency shaft orientations, for example, are formed by using dichroism 
matter, such as iodine and a color. Moreover, the 1st absorption mold polarizing plate 40 is arranged so that the 
transparency shaft may become the transparency shaft of the 1st reflective polarizing plate 36, and abbreviation 
parallel, and the 2nd absorption mold polarizing plate 42 is arranged so that the transparency shaft may become the 
transparency shaft of the 2nd reflective polarizing plate 38, and abbreviation parallel. Therefore, the 1st and 2nd 
absorption mold polarizing plates 40 and 42 make polarization which penetrates the 1st and 2nd reflective polarizing 
plates 36 and 38, respectively penetrate as it is, and absorb polarization which is reflected by the 1st and 2nd reflective 
polarizing plates 36 and 38. Therefore, it can prevent that it is absorbed with the 1st or 2nd absorption mold polarizing 
plate 40 and 42 before carrying out incidence of the polarization of the direction which intersects perpendicularly with 
the transparency shaft of the 1st or 2nd reflective polarizing plate 36 and 38 to the 1st or 2nd reflective polarizing plate 
36 and 38, the polarization carries out direct incidence to the 1st or 2nd reflective polarizing plate 36 and 38, and it 
turns into the reflected light. Thus, by preventing unnecessary reflection, display contrast can be improved and a legible 
display can be realized. 

[0030] Furthermore, with this operation gestalt, the 1st reflective polarizing plate 36 and the 1st absorption mold 
polarizing plate 40 are arranged so that those transparency shafts may become the transparency shaft of the 2nd 
reflective polarizing plate 38 and the 2nd absorption mold polarizing plate 42, and abbreviation parallel. 
[0031] Next, the actuation in the case of using the liquid crystal display 18 constituted as mentioned above as a 
reflective mold liquid crystal display imder a bright light with reference to drawing 5 is explained. In addition, the case 
where 90-degree rotation (rotatory polarization) of the polarization shaft of the linearly polarized light which passes a 
liquid crystal panel 22 is carried out when drawing 5 (a) does not impress electric field to a liquid crystal panel 22 is 
shown, and drawing 5 (b) shows the case where the polarization shaft of the linearly polarized light passed liquid 
crystal panel 22 is not rotated, when impressing electric field to a liquid crystal panel 22. Moreover, in drawing 5 , an 
asterisk shows the outdoor daylight which does not have polarization shafts, such as the white light, the arrow head of a 
longitudinal direction shows Ihe linearly polarized light which has a polarization shaft parallel to space, and the 
notation which drew the small black dot into the round head shows the linearly polarized light which has a polarization 
shaft perpendicular to space. 

[0032] First, when shown in the left-hand side of drawing 5 (a), the case where outdoor daylight 60 carries out 
mcidence to the field in the condition of rotating 90 degrees of polarization shafts of the linearly polarized light which 
passes a liquid crystal panel 22, from the 1st absorption mold polarizing plate 40 side is explained. In this case, the 
polarization component of the direction of absorption shaft 40 A of the 1st absorption mold polarizing plate 40 is 
absorbed with the 1st absorption mold polarizing plate 40, only the polarization component of the direction of 
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transparency shaft 40T of the 1st absorption mold polarizing plate 40 penetrates the 1st absorption mold polarizing 
plate 40, and the outdoor daylight 60 which carried out incidence carries out outgoing radiation as linearly polarized 
light 60a which has the polarization shaft of that direction of transparency shaft 40T. this linearly polarized light 60a - 
transparency shaft 40T and abbreviation for the 1st absorption mold polarizing plate 40 - the 1st reflective polarizing 
plate 36 which has parallel transparency shaft 36T is penetrated as it is, and a liquid crystal panel 22 is passed further. 
90 degrees of polarization shafts of the linearly polarized light which passed the liquid crystal panel 22 rotate, they are 
set to linearly polarized light 60b, and carry out incidence to the 2nd reflective polarizing plate 38. Since the 
polarization shaft is reflective shaft 38R of the 2nd reflective polarizing plate 38, and abbreviation parallel, linearly 
polarized Ught 60b which carried out incidence to the 2nd reflective polarizing plate 38 is reflected by the 2nd 
reflective polarizing plate 38. reflected linearly polarized light 60c — reflective shaft 38R of the 2nd reflective 
polarizing plate 38 — abbreviation — it has an parallel polarization shaft and incidence is carried out to a liquid crystal 
panel 22. Linearly polarized light 60c which carried out incidence to the liquid crystal panel 22 90 degrees of the 
polarization shaft rotate with a liquid crystal panel 22, and it becomes 60d of linearly polarized lights which have a 
polarization shaft parallel to transparency shaft 36T of the 1st reflective polarizing plate 36. the 1st reflective polarizing 
plate 36 ~ as it is ~ penetrating ~ further ~ transparency shaft 36T and abbreviation for the 1st reflective polarizing 
plate 36 — the 1st absorption mold polarizing plate 40 which has parallel transparency shaft 40T is penetrated, and the 
near screen of the 1st absorption polarizing plate 40 is reached. 

[0033] (moreover, when shown in the right-hand side of drav^ng 5 (a) (i.e., also when outdoor daylight 61 carries out 
incidence to the field which 90 degrees of polarization shafts of the linearly polarized light which passes a liquid crystal 
panel 22 rotate from the 2nd absorption mold polarizing plate 42 side), and also when) The outdoor daylight 61 which 
carried out incidence to the 2nd absorption mold polarizing plate 42 reaches the near screen of the 2nd absorption mold 
polarizing plate 42 like the above-mentioned case as 61 d of the linearly polarized lights parallel to transparency shaft 
42T of the 2nd absorption mold polarizing plate 42. 
[0034] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this tremslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the liquid crystal display of the double-sided display mold which can 
display an image especially on both sides, and the electronic equipment using it about the electronic equipment which 
used an electro-optic device and it. 



[Translation done.] 
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PRIOR ART 



PDescription of the Prior Art] Conventionally, the liquid crystal display which can display an image on both sides of a 
liquid crystal panel is proposed as a display of small and lightweight Personal Digital Assistants, such as a cellular 
phone and a luggable computer. There is a liquid crystal display which can display an image on both sides by arranging 
the liquid crystal panel of the transparency mold of two sheets back to back on both sides of a back light as one of the 
liquid crystal displays of such a double-sided display mold. Moreover, by arranging a reflecting plate to the another 
side side of the remaining part as a liquid crystal display of other double-sided display molds, while arranging a 
reflecting plate to some of one near liquid crystal panels of the reflective mold of one sheet, while enabling a display of 
a part by the another side side of a liquid crystal panel, there is a liquid crystal display of the double-sided display mold 
whose display of the part remaining by one side is enabled (refer to JP,10-198291,A). 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the former liquid crystal display, it is necessary to use the 
liquid crystal panel of two sheets, components mark and weight increase, and there is a problem that thickness also 
becomes thick. Moreover, in the latter liquid crystal display, any [ of a liquid crystal panel ] near screens are only some 
fields of a liquid crystal panel, and since an image cannot be displayed over the whole surface of one [ at least ] screen, 
when much information needs to be displayed, there is a problem of not being enough. 

[0004] In order to solve these problems, this invention persons have proposed the liquid crystal display of the double- 
sided display mold which can display an image over the whole surface of both sides of the liquid crystal panel of one 
sheet. However, a case so that information may always be displayed on the screen of the outside of a lid while the lid 
has closed, when using it, building the liquid crystal display of such a double-sided display mold into the lid of 
Personal Digital Assistants, such as a cellular phone, and when much information needs to be displayed in the 
condition of having opened although what is necessary is just to have displayed little information where a lid is closed, 
there is a problem that power consumption while having closed the lid will become large. 

[0005] Then, this invention cancels the above-mentioned trouble and aims at offering the electronic equipment using 
the liquid crystal display and it which can display an image and can display an image on some fields in an another side 
side over the whole surface in one liquid crystal panel side of one sheet. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the electro-optic device by this 
invention An image can be checked by looking from both-sides side of the 2nd screen which counters with the 1st 
screen and this 1st screen in the electro-optic device which comes to have an electro-optics layer between the substrates 
of a pair. And it is characterized by having the driving means which changes the rate of the viewing area of the screen, 
and a non-display field according to the busy condition selectable and chosen [ the 1st busy condition which checks 
said 1st screen by looking, and the 2nd busy condition which checks said 2nd screen by looking ]. 
[0007] According to this electro-optic device, it can be used as an electro-optic device which can display an image on 
both sides using the liquid crystal panel of one sheet, components mark and weight can be reduced compared with the 
liquid crystal display which displays an image on both sides using the liquid crystal panel of two sheets, and thickness 
can be made thin. Moreover, since the rate of a viewing area and a non-display field is changed and only a required part 
is displayed according to a busy condition, power consumption can be reduced. 

[0008] In the electro-optic device of this invention, it is desirable to have a busy condition detection means to detect 
whether the 1st busy condition or the 2nd busy condition was chosen. According to the busy condition which this busy 
condition detection means detects, the rate of the viewing area of the screen and a non-display field can be changed by 
the driving means. 

[0009] Two or more scanning lines are formed in the above-mentioned electro-optic device. Moreover, ** Two or more 
signal lines arranged so that said two or more scanning lines may be intersected are prepared. The display-control 
circuit where each pixel on said 1 st and 2nd screens is formed in each location where two or more scanning lines and 
two or more signal lines cross, and a driving means controls image display. The scanning-line driver which is 
controlled by this display-control circuit and carries out sequential supply of the scan potential at two or more scanning 
lines, [ whether it constitutes so that it may have with the signal-line driver which supplies the signal potential 
corresponding to each pixel which was controlled by the display-control circuit and connected to said two or more 
signal lines to coincidence, and ] Or two or more signal lines arranged so that the above-mentioned electro-optic device 
may intersect two or more scanning lines and two or more scanning lines are prepared. The display-control circuit 
where each pixel on the 1st and 2nd screens is formed in each location where two or more scanning lines and two or 
more signal lines cross, and a driving means controls image display, It is controlled by this display-control circuit, and 
it can constitute so that it may have with the scanning-line driver which carries out sequential supply of the scan 
potential at two or more scanning lines, and the signal-line driver which supplies the signal potential corresponding to 
the pixel which was controlled by the display-control circuit and connected to two or more signal lines to coincidence. 
[0010] When the 1st busy condition is detected by the busy condition detection means, a display-control circuit the 
above-mentioned electro-optic device A signal-line driver supplies the signal potential which turns OFF the screen to 
the signal line corresponding to the non-display field of two or more signal lines. By supplying the signal potential 
according to image data only to the signal line corresponding to a viewing area, when the 1st busy condition is detected 
by the busy condition detection means, a drive circuit It can constitute so that only the scaiming line corresponding to 
the viewing area of two or more scanning lines may be chosen, and it may be made not to choose other scanning lines 
or it may act as the both sides. 

[001 1] Thus, by constituting, it can be set as the field of the request of the viewing area which is a part of 1st screen on 
the 1st screen, and the power consumption when enabling a display of an image and using the 1st screen only for the 
set-up viewing area can be reduced. 
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[0012] It is desirable when the reflective polarizing plate of the pair which makes the polarization which has the 
polarization shaft of the 2nd direction which is arranged at the both sides of the liquid crystal panel which pinched the 
liquid crystal layer as said electro-optics layer between the substrates of said pair, and said liquid crystal panel, and 
reflects tihe polarization which has the polarization shaft of the 1st direction, and is different from the 1st direction 
penetrate is provided, if it is in the electro-optic device of this invention mentioned above. Thus, with a reflective 
polarizing plate, if constituted, since the 1st screen and 2nd screen can be formed with a reflective polarizing plate, the 
electro-optic device of both sides of a liquid crystal panel which can display an image over the whole surface mostly 
will be realized. In addition, if it is in that case, when the reflective polarizing plate of said pair is arranged between the 
absorption mold polarizing plates of the pair which absorbs the polarization which penetrates the polarization which 
has the polarization shaft of the 1st direction, and has the polarization shaft of the 2nd direction, it is desirable. By 
arranging the absorption mold polarizing plate of a pair between reflective polarizing plates, it can prevent being able 
to absorb, before carrying out incidence of the polarization of the direction which intersects perpendicularly with the 
transparency shaft of a reflective polarizing plate to a reflective polarizing plate, and the polarization carrying out direct 
incidence to a reflective polarizing plate, and becoming the reflected light. Thus, by preventing unnecessary reflection, 
display contrast can be improved and a legible display can be realized. 

[0013] Moreover, the covering device attached by the electronic equipment of this invention possible [ closing motion 
in the body section and this body section ], In electronic equipment equipped with an input means to be attached in this 
covering device and to input image information into the electro-optic device which can display an image on the 1st and 
2nd screens of the both sides of a covering device, and this electro-optic device An image can be checked by looking 
from both-sides side of the 2nd screen where said electro-optic device comes to have an electro-optics layer, and 
counters with the 1st screen and this 1st screen between the substrates of a pair. And it is characterized by having the 
driving means which changes the rate of the viewing area of the screen, and a non-display field according to the busy 
condition selectable and chosen [ the 1st busy condition which checks said 1st screen by looking, and the 2nd busy 
condition which checks said 2nd screen by looking ]. 

[0014] According to the electronic equipment of this invention, since an image can be displayed only on the required 
field of the screen according to the busy condition of electronic equipment, power consumption can be reduced. 
[0015] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt of operation of the 
electro-optic device of the double-sided display mold by this invention is explained. 

[0016] Drawing 1 is the perspective view showing the gestalt of operation of the Personal Digital Assistant as 
electronic equipment equipped with the electro-optic device of the double-sided display mold by this invention, (a) 
shows the condition of having closed the Personal Digital Assistant, and (b) shows the condition of having opened the 
Personal Digital Assistant. 

[0017] As shown in drawing 1 , Personal Digital Assistant 10 of this operation gestalt is equipped with the body section 
12 and the covering device 14 attached in this body section 12 free [ closing motion ]. The input sections 16, such as a 
keyboard for inputting information, are formed in the body section 12, and the electro-optic device 18 is built into the 
covering device 14 as the image display section. In the gestalt of this operation, the liquid crystal display 18 is adopted 
as an electro-optic device. Window part 14a of a comparatively small abbreviation rectangle was formed in a part of 
external surface of a covering device 14, and a part of one field of a liquid crystal display 18 is exposed to it. On the 
other hand, window part 14b of a comparatively large abbreviation rectangle which occupies the most was formed in 
the inside of a covering device 14, and the field of another side of a liquid crystal display 18 is exposed to it. A liquid 
crystal display 1 8 consists of a liquid crystal display of the double-sided display mold which achieves the function as 
the image display section also in the state of any in the condition of having opened the covering device 14 shown in the 
condition and drawing 1 (b) which closed the covering device 14 shown in drawing 1 (a), i.e., the liquid crystal display 
of the double-sided display mold which has an image display side to both sides of a covering device 14. That is, where 
the covering device 14 shown in drawing 1 (a) is closed, one field of a liquid crystal display 18 achieves the fiinction as 
the outside screen, and where the covering device 14 shown in drawing 1 (b) is opened, the field of another side of a 
liquid crystal display 18 achieves the function as the inside scre^E 

[0018] Moreover, a busy condition detection means 220 mention later to detect the switching condition of a covering 
device 14 is formed in the body section 12. As shown in drawing 1 (b), the busy condition detection means 220 is 
equipped with the spring which is prepared near the comer of the top face of the body section 12, and energizes up the 
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pin 20 which can project up, and this pin 20 and which is not illustrated. That is, after the covering device 14 shown in 
drawing 1 (b) has opened, and the covering device 14 which a pin 20 shows up to a projection and drawing 1 (a) has 
closed, it is constituted so that a pin 20 may resist the energization force of a spring and may be held in the body 
section 12 by the covering device 14. Thus, it is constituted so that the location of a pin 20 can detect the switching 
condition of a covering device 14, i.e., the busy condition of Personal Digital Assistant 10. According to the busy 
condition of Personal Digital Assistant 10 detected by the busy condition detection means 220, one field of the liquid 
crystal displays 18 achieves the function as an image display side so that it may mention later. That is, the outside 
screen of tiie liquid crystal display 18 sliown in drawing 1 R> 1 (b) when the condition that the covering device 14 
opened is detected becomes usable, and when the condition that the covering device 14 closed is detected, the inside 
screen of the liquid crystal display 18 shown in drawing 1 (a) becomes usable. 

[0019] In addition, Personal Digital Assistant 10 includes the circuit where the sources of a display information output 
which are not illustrated, display information processing circuits, clock generation circuits, etc. are various, the power 
circuit which supplies a power source to those circuits besides the configuration of having mentioned above. Moreover, 
as electronic equipment equipped with the liquid crystal display of the double-sided display mold by this invention, 
various electronic equipment, such as a portable telephone, a wrist watch, a luggable computer, a notebook sized 
personal computer, an electronic notebook, a pager, a calculator, a POS terminal, an IC card, and a minidisc player, is 
applicable. 

[0020] Drawing 2 is the perspective view showing the gestalt of other operations of the Personal Digital Assistant as 
electronic equipment equipped with the liquid crystal display of the double-sided display mold by this invention, (a) 
shows the condition of having closed the Personal Digital Assistant, and (b) shows the condition of having opened the 
Personal Digital Assistant. 

[0021] As shown in drawing 2 , with Personal Digital Assistant 1 10 of this operation gestalt, it differs fi-om Personal 
Digital Assistant 10 of the operation gestalt mentioned above at the point which is the window part of a comparatively 
large abbreviation rectangle in which the window parts 1 14a and 1 14b formed in the extemal surface and inside of a 
covering device 1 14 all occupy most of extemal surface of a covering device 1 14, and insides. It consists of this 
operation gestalt so that only the part shown with a slash by drawing 2 (a) among the fields of the outside of the liquid 
crystal display 1 8 exposed by window part 1 14a of the external surface of a covering device 114 can be used as the 
outside screen. In this case, the outside screen of a liquid crystal display 18 may constitute so that it may become only 
the part shown with this slash, and it may constitute so that it may become all the parts exposed by the part alternatively 
shown with a slash, or window part 1 14a. Since other configurations are the same as that of the operation gestalt of 
drawing 1 mentioned above, in drawing 2 , 1 is given at least to that of 100 of the reference mark of drawing 1 , and the 
explanation is omitted. 

[0022] Next, the gestalt of operation of the liquid crystal display of the double-sided display mold by this invention 
applicable to Personal Digital Assistant 10,1 10 shown in drawing 1 and drawing 2 which were mentioned above is 
explained. Drawing 3 R> 3 is the sectional view showing the liquid crystal display of this operation gestalt. As shown 
in drawing 3 , the liquid crystal display 1 8 is equipped with the liquid crystal panel 22 arranged so that the substrates 24 
and 32 of a pair may counter mutually through the spacer for eel gap control which is not illustrated. Two or more 
transparent electrodes 26 and 30 which estrange mutually as the scanning line and a signal line to the field which 
counters the substrate of another side, respectively, and are prolonged in parallel in it are formed in these substrates 24 
and 32. These transparent electrodes 26 and 30 are arranged so that it may cross mutually, and they form the liquid 
crystal panel 22 of a simple matrix (passive matrix) mold. The sealant 34 is applied to the periphery section of the field 
where the substrates 24 and 32 of a pair counter, and the substrate 24 and TN liquid crystal layer 28 with which it fills 
up among 32 are closed by this sealant 34. In addition, when the linearly polarized light which carried out incidence to 
TN liquid crystal layer 28 in the condition of not impressing electric field to a liquid crystal panel passes TN liquid 
crystal layer 28, the thickness of TN liquid crystal layer 28 is set up so that 90 degrees of the phase may shift. 
Moreover, in order to give explanation easy, drawing 3 and other same drawings mentioned later expand and show the 
dimension of a lengthwise direction (the height direction) compared with the lateral dimension, and the gaps between 
the substrates 24 and 32 of a pair are several micrometers thru/or dozens of micrometers, 

[0023] The 1st reflective polarizing plate 36 is arranged at one liquid crystal panel 22 side, and the 2nd reflective 
polarizing plate 38 is arranged at the another side side. Moreover, the 1st absorption mold polarizing plate 40 is 
arranged at a side [ extemal surface / of the 1st reflective polarizing plate 36 /, i.e., are far from a liquid crystal panel 
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22, ], and the 2nd absorption mold polarizing plate 42 is arranged at the side [ external surface / of the 2nd reflective 
polarizing plate 38 /, i.e., are far from a liquid crystal panel 22, ]. 

[0024] The reflective polarizer which consists of a multilayer-structure film indicated for example, in international 
public presentation (WO 95/17692) can constitute the 1st and 2nd reflective polarizing plates 36 and 38. As shown in 
drawing 4 , this multilayer-structure film has the multilayer structure which carried out the laminating of two kinds of 
different layers which carried out extension formation of the polymer, for example, the A horizon which consists of 
polyethylenenaphthalate, and the B horizon which consists of copolymerization ester of naphthalene dicarboxylic acid 
and a terephthalic acid to Z shaft orientations by turns. Each class of an A horizon and a B horizon is 1 micrometer or 
less in thickness, and the thickness of the whole multilayer-structure film is about 200 micrometers. 
[0025] The refractive index (nAX) of X shaft orientations of the A horizon of a reflective polarizer and the refractive 
index (nAY) of Y shaft orientations which consist of a multilayer-structure film are set up so that it may differ 
mutually, and the refractive index (nBX) of X shaft orientations of a B horizon and the refractive index (nBY) of Y 
shaft orientations are set up so that abbreviation etc. may be spread and may become mutually. Moreover, the refractive 
index (nAY) of Y shaft orientations of an A horizon and the refractive index (nBY) of Y shaft orientations of a B 
horizon are set up so that abbreviation etc. may be spread and may become mutually. Therefore, the relation of (nAX)! 
=(nAY) and (nBX)**(nBY)**(nAY) among these refractive indexes is. Thus, since there is no difference of a 
refractive index between each class substantially, the linearly polarized light which has the polarization shaft of Y shaft 
orientations among the light which carried out incidence to the 1st and 2nd formed reflective polarizing plates 36 and 
38 is penetrated as it is. 

[0026] Moreover, thickness of Z shaft orientations of the A horizon of an adjoining pair and a B horizon is set to tA 
and tB, respectively, and wavelength of incident light is set to lambda. If it sets up so that the relation of the following 
formulas (1) may be filled The Imearly polarized light which has the polarization shaft of X shaft orientations among 
the light of the wavelength lambda which carried out incidence to the 1st and 2nd reflective polarizing plates 36 and 38 
is reflected as the linearly polarized light which has the polarization shaft of X shaft orientations in the interface of an 
adjoining A horizon and a B horizon. 
[0027] 

TA-nAX+tB-nBX**lambda/2 (1) 

Furthermore, if the thickness tA and tB of each of a pair of A horizon and a B horizon is set up so that the thickness tA 
and tB of each of a pair of adjoining A horizon and a B horizon may be changed and the relation of the above- 
mentioned formula (1) may be filled covering the wide range wavelength lambda of a light field The 1st and 2nd 
reflective polarizing plates 36 and 38 can be made to reflect the linearly polarized light which has the polarization shaft 
of X shaft orientations among the white lights which carried out incidence as the linearly polarized light of the 
direction. 

[0028] Therefore, the 1st and 2nd reflective polarizing plates 36 and 38 reflect the linearly polarized light which has the 
polarization shaft of X shaft orientations as the linearly polarized light of the direction, and make the linearly polarized 
light which has the polarization shaft of Y shaft orientations penetrate as the linearly polarized light of the direction in 
all light fields. 

[0029] Moreover, the 1st and 2nd absorption mold polarizing plates 40 and 42 penetrate polarization parallel to 
transparency shaft orientations, are polarizing plates which absorb polarization of the absorption shaft orientations 
which intersect perpendicularly with transparency shaft orientations, for example, are formed by using dichroism 
matter, such as iodine and a color. Moreover, the 1st absorption mold polarizing plate 40 is arranged so that the 
transparency shaft may become the transparency shaft of the 1st reflective polarizing plate 36, and abbreviation 
parallel, and the 2nd absorption mold polarizing plate 42 is arranged so that the transparency shaft may become the 
transparency shaft of the 2nd reflective polarizing plate 38, and abbreviation parallel. Therefore, the 1st and 2nd 
absorption mold polarizing plates 40 and 42 make polarization which penetrates the 1st and 2nd reflective polarizing 
plates 36 and 38, respectively penetrate as it is, and absorb polarization which is reflected by the 1st and 2nd reflective 
polarizing plates 36 and 38. Therefore, it can prevent that it is absorbed with the 1st or 2nd absorption mold polarizing 
plate 40 and 42 before carrying out incidence of the polarization of the direction which intersects perpendicularly with 
the transparency shaft of the 1st or 2nd reflective polarizing plate 36 and 38 to the 1st or 2nd reflective polarizing plate 
36 and 38, the polarization carries out direct incidence to the 1st or 2nd reflective polarizing plate 36 and 38, and it 
turns into the reflected light. Thus, by preventing uimecessary reflection, display contrast can be improved and a legible 
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display can be realized. 

[0030] Furthermore, with this operation gestalt, the 1st reflective polarizing plate 36 and the 1st absorption mold 
polarizing plate 40 are arranged so that those transparency shafts may become the transparency shaft of the 2nd 
reflective polarizing plate 38 and the 2nd absorption mold polarizing plate 42, and abbreviation parallel. 
[0031] Next, the actuation in the case of using the liquid crystal display 18 constituted as mentioned above as a 
reflective mold liquid crystal display under a bright light with reference to drawing 5 is explained. In addition, the case 
where 90-degree rotation (rotatory polarization) of the polarization shaft of the linearly polarized light which passes a 
liquid crystal panel 22 is carried out when drawing 5 (a) does not impress electric field to a liquid crystal panel 22 is 
shown, and drawing 5 (b) shows the case where the polarization shaft of the linearly polarized light passed liquid 
crystal panel 22 is not rotated, when impressing electric field to a liquid crystal panel 22. Moreover, in drawing 5 , an 
asterisk shows the outdoor daylight which does not have polarization shafts, such as the white light, the arrow head of a 
longitudinal direction shows the linearly polarized light which has a polarization shaft parallel to space, and the 
notation which drew the small black dot into the round head shows the linearly polarized light which has a polarization 
shaft perpendicular to space. 

[0032] First, when shown in the left-hand side Of drawing 5 (a), the case where outdoor daylight 60 carries out 
incidence to the field in the condition of rotating 90 degrees of polarization shafts of the linearly polarized light which 
passes a liquid crystal panel 22, from the 1st absorption mold polarizing plate 40 side is explained. In this case, the 
polarization component of the direction of absorption shaft 40A of the 1st absorption mold polarizing plate 40 is 
absorbed with the 1st absorption mold polarizing plate 40, only the polarization component of the direction of 
transparency shaft 40T of the 1st absorption mold polarizing plate 40 penetrates the 1st absorption mold polarizing 
plate 40, and the outdoor daylight 60 which carried out incidence carries out outgoing radiation as linearly polarized 
light 60a which has the polarization shaft of that direction of transparency shaft 40T. this linearly polarized light 60a — 
transparency shaft 40T and abbreviation for the 1st absorption mold polarizing plate 40 ~ the 1st reflective polarizing 
plate 36 which has parallel transparency shaft 36T is penetrated as it is, and a liquid crystal panel 22 is passed further. 
90 degrees of polarization shafts of the linearly polarized light which passed the liquid crystal panel 22 rotate, they are 
set to linearly polarized light 60b, and carry out incidence to the 2nd reflective polarizing plate 38. Since the 
polarization shaft is reflective shaft 38R of the 2nd reflective polarizing plate 38, and abbreviation parallel, linearly 
polarized light 60b which carried out incidence to the 2nd reflective polarizing plate 38 is reflected by the 2nd 
reflective polarizing plate 38 . reflected linearly polarized light 60c - reflective shaift 38R of the 2nd reflective 
polarizing plate 38 — abbreviation - it has an parallel polarization shaft and incidence is carried out to a liquid crystal 
panel 22. Linearly polarized light 60c which carried out incidence to the liquid crystal panel 22 90 degrees of the 
polarization shaft rotate with a liquid crystal panel 22, and it becomes 60d of linearly polarized lights which have a 
polarization shaft parallel to transparency shaft 36T of the 1st reflective polarizing plate 36. the 1st reflective polarizing 
plate 36 — as it is — penetrating — further — transparency shaft 36T and abbreviation for the 1st reflective polarizing 
plate 36 ~ the 1st absorption mold polarizing plate 40 which has parallel transparency shaft 40T is penetrated, and the 
near screen of the 1st absorption polarizing plate 40 is reached. 

[0033] (moreover, when shown in the right-hand side of drawing 5 (a) (i.e., also when outdoor daylight 61 carries out 
incidence to the field which 90 degrees of polarization shafts of the linearly polarized light which passes a liquid crystal 
panel 22 rotate from the 2nd absorption mold polarizing plate 42 side), and also when) The outdoor daylight 61 which 
carried out incidence to the 2nd absorption mold polarizing plate 42 reaches the near screen of the 2nd absorption mold 
polarizing plate 42 like the above-mentioned case as 61 d of the linearly polarized lights parallel to transparency shaft 
42T of the 2nd absorption mold polarizing plate 42. 

[0034] Thus, the outdoor daylight which carried out incidence to the field in the condition of rotating 90 degrees of 
polarization shafts of the linearly polarized light which passes a liquid crystal panel 22 In order that it may be reflected 
with the 1st or 2nd reflective polarizing plate 36 and 38 and the most may carry out outgoing radiation in a path 
contrary to incident light, Even when outdoor daylight carries out incidence from which [ of the 1st or 2nd absorption 
mold polarizing plate 40 and.42 ] side, the field in the condition of rotating 90 degrees of polarization shafts of the 
linearly polarized light which passes a liquid crystal panel 22 serves as a bright white display. 
[0035] Next, when shown in the left-hand side of drawing 5 (b), the case where outdoor daylight 62 carries out 
incidence to the field in the condition of not rotating the polarization shaft of the linearly polarized light which passes a 
liquid crystal panel 22, from the 1st absorption mold polarizing plate 40 side is explained. In this case, as for the 
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outdoor daylight 62 which carried out incidence, the polarization component of the direction of absorption shaft 40A of 
the 1st absorption mold polarizing plate 40 is absorbed with the 1st absorption mold polarizing plate 40. The 
polarization component of the direction of transparency shaft 40T of the 1st absorption mold polarizing plate 40 
penetrates the 1st absorption mold polarizing plate 40, and carries out outgoing radiation from the 1st absorption mold 
polarizing plate 40 as linearly polarized light 62a which has the polarization shaft of the direction of transparency shaft 
40T. The 1st reflective polarizing plate 36 which has parallel transparency shaft 36T is penetrated as it is. this linearly 
polarized light 60a ~ transparency shaft 40T and abbreviation for the 1st absorption mold polarizing plate 40 — The 
2nd reflective polarizing plate 38 which has parallel transparency shaft 38T is penetrated, without it rotates a 
polarization shaft - a liquid crystal panel 22 - passing - transparency shaft 40T and abbreviation for the 1st absorption 
mold polarizing plate 40 — transparency shaft 38T and abbreviation for the 2nd reflective polarizing plate 38 ~ the 2nd 
absorption mold polarizing plate 42 which has parallel transparency shaft 42T is penetrated, and it goes on as it is, and 
does not return to the near screen of the 1st absorption mold polarizing plate 40. 

[0036] (moreover, when shown in the right-hand side of drawing 5 (b) (i.e., also when outdoor daylight 63 carries out 
incidence to the field in the condition of not rotating the polarization shaft of the linearly polarized light which passes a 
liquid crystal panel 22, from the 2nd absorption mold polarizing plate 42 side), and also when) Like the above- 
mentioned case, the outdoor daylight 63 which carried out incidence to the 2nd absorption mold polarizing plate 42 
penetrates the 1st absorption mold polarizing plate 40 as polarization 63 a parallel to transparency shaft 40T of the 1st 
absorption mold polarizing plate 40, and outgoing radiation is carried out as it is, and it does not retum to the incidence 
side which is the screen. 

[0037] Thus, since the outdoor daylight which carried out incidence to the field in the condition of not rotating the 
polarization shaft of the linearly polarized light which passes a liquid crystal panel 22 is penetrated to a reverse side and 
does not retum to an incidence side with an incidence side, even when outdoor daylight carries out incidence from 
which [ of the 1st or 2nd absorption mold polarizing plate 40 and 42 ] side, the field in the condition do not rotate the 
polarization shaft of the linearly polarized light which passes a liquid crystal panel 22 serves as a dark display. 
[0038] As mentioned above, the liquid crystal display 18 of this operation gestalt The field in the condition of rotating 
90 degrees of polarization shafts of the linearly polarized light which passes a liquid crystal panel 22 when using it as a 
reflective mold liquid crystal display under bright outdoor daylight The field in the condition of not rotating the 
polarization shaft of the linearly polarized light which serves as a bright white viewing area even when which [ of a 
liquid crystal panel 22 ] side is used as the screen, and passes a liquid crystal panel 22 Even when which [ of a liquid 
crystal panel ] side is used as the screen, it becomes a dark viewing area, and a double-sided display can be performed. 
In addition, a liquid crystal panel 22 can be changed into the middle condition in the condition of not making it rotating 
with the condition of rotating 90 degrees of polarization shafts of the linearly polarized light to pass, and can perform a 
halftone display. 

[0039] As mentioned above, the liquid crystal display 18 of this operation gestalt can be used using the liquid crystal 
panel 22 of one sheet as a reflective mold liquid crystal display which can display an image on both sides, can reduce 
components mark and weight compared with the liquid crystal display which displays an image on both sides using the 
liquid crystal panel of two sheets, and can make thickness thin. Moreover, in a liquid crystal display 18, since it can be 
used as a reflective mold liquid crystal display on which the reflective polarizing plates 36 and 38 arranged over the 
whole surface of both sides of a liquid crystal panel 22 act as a reflecting plate, an image can be displayed on both sides 
over the whole surface of a liquid crystal panel 22. Furthermore, since the 1st and 2nd reflective polarizing plates 36 
and 38 can reflect most polarization which has the polarization shaft of a predetermined direction, they serve as a bright 
reflective mold liquid crystal display. 

[0040] Although the above-mentioned example is a liquid crystal display with TN liquid crystal panel of a passive- 
matrix mold, the same effectiveness is acquired even if it is the liquid crystal display with TN liquid crystal panel of the 
active-matrix mold of two terminals or three terminals. 

[0041] Drawing 6 is the sectional view showing the gestalt of other operations of the liquid crystal display of the 
double-sided display mold by this invention applicable to Personal Digital Assistant 10,1 10 shown in drawing 1 and 
drawing 2 . As shown in drawing 6 R> 6, in addition to the configuration of the liquid crystal display 18 of the 
operation gestalt shown in drawing 3 , in the liquid crystal display 1 18 of this operation gestalt, the scattering layer 44 
which has the fiinction which light is scattered and is diffused is arranged a liquid crystal panel 22, the 2nd reflective 
polarizing plate 38, and in between. It prevents that this scattering layer 44 serves as a display image which is the light 
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in which the display image corresponding to the part reflected with the 2rid reflective polarizing plate 38 was reflected 
by the mirror plane, and it is used in order to use as the display image near paper White the display image 
corresponding to the part reflected with the 2nd reflective polarizing plate 38. A scattering layer 44 can be formed by 
making a bead mix into the glue line which consists of plastic film which distributed the bead and consists of optical 
adhesives on which a liquid crystal panel 22 and the 2nd reflective polarizing plate 38 are pasted up. In addition, a 
scattering layer 44 may be arranged [ between not only between a liquid crystal panel 22 and the 2nd reflective 
polarizing plate 38 but the liquid crystal panel 22, and the 1st reflective polarizing plate 36 / between the 1st reflective 
polarizing plate 36 and the 1st absorption mold polarizing plate 40 ] to any by the side of the external surface of the 1st 
absorption mold polarizing plate 40 or the 2nd absorption mold polarizing plate 42 between the 2nd reflective 
polarizing plate 38 and the 2nd absorption mold polarizing plate 42. Moreover, since the polarization shaft of the 
linearly polarized light which penetrated the scattering layer 44 does not change, the behavior of light which carries out 
incidence to the liquid crystal panel 22 as shown in drawing 5 is not affected. Since other configurations are the same 
as that of the operation gestalt shovra in drawing 3 , in drawing 6 , the same sign is given to the part corresponding to 
the liquid crystal display 18 of the operation gestalt of drawdng 3 , and the explanation is omitted. 
[0042] Drawing 7 is the sectional view of the liquid crystal display of the double-sided display mold by this invention 
applicable to Personal Digital Assistant 10,1 10 shown in drawing 1 and drawing 2 showing the gestalt of other 
operations further. As shown in drawing 7 , in the liquid crystal display 218 of this operation gestalt While using the 
liquid crystal panel 122 which closed the STN LCD layer 128 instead of the liquid crystal panel 22 which the liquid 
crystal displays 18 and 1 18 of the operation gestalt shown in drawing 3 and drawing 6 closed TN liquid crystal layer 28 
In order to cancel the coloring generated with this STN type of liquid crystal panel 122, the phase contrast plates 46 and 
46 are formed between the 1st reflective polarizing plate 36 and the 1st absorption mold polarizing plate 40 and 
between the 2nd reflective polarizing plate 38 and the 2nd absorption mold polarizing plate 42. Moreover, the include 
angle between the transparency shafts of the 1st reflective polarizing plate 36, the transparency shaft of the 1st 
absorption mold polarizing plate 40 and the 2nd reflective polarizing plate 38, and the 2nd absorption mold polarizing 
plate 42 is the point determined according to the twist angle of the liquid crystal panel 122 of a STN mold, and differs 
from the case of the operation gestalt of drawing 3 which uses the liquid crystal panel 22 of TN mold. Furthermore, 
actuation of the liquid crystal display 218 of this operation gestalt is the same as that of the operation gestalt of drawing 
3 which mentioned above the phase shift by the liquid crystal panel 1 22 of a STN mold except for the point 
compensated with the phase contrast plates 46 and 46. Since other configurations are the same as that of the operation 
gestalt shown in drawing 6 , in drawing 7 , the sarne sign is given to the part corresponding to the liquid crystal display 
1 18 of the operation gestalt of drawing 6 , and the explanation is omitted. In addition, if coloring by the liquid crystal 
panel 122 of a STN mold does not become a problem, it is not necessary to necessarily form the phase contrast plates 
46 and 46 or, and you may make it prepare only one side of the phase contrast plates 46 and 46. 
[0043] Moreover, in the liquid crystal display 18, 11 8,2 18 of the operation gestalt shown in drawing 3 , drawing 6 , or 
drawing 7 , the light absorption layer which is not most illustrated to one side by the side of external surface may be 
arranged removable. Since this light absorption layer absorbs the outdoor daylight which carries out incidence to the 
1st [ of a side ], or 2nd absorption mold polarizing plate 40 and 42 which a light absorption layer arranges while 
absorbing the light which penetrated the 1st or 2nd reflective polarizing plate 36 and 38 which functions as a reflecting 
plate, when the side which does not have this light absorption layer is used as the screen, it can improve contrast. 
[0044] As mentioned above, the liquid crystal display 18 (1 18 218) of the double-sided display mold shown in drawing 
3 , drawing 6 , and drawing 7 It is the configuration which displays an image over the whole surface of both sides of a 
liquid crystal panel 22 (122). In applying to Personal Digital Assistant 10 (1 10) of the operation gestalt which shows 
such a liquid crystal display 18 (1 18 218) to drawing 1 and drawing 2 When having closed the covering device 14 
(1 14), it is not necessary to display an image over the whole surface of the outside screen of a liquid crystal display 1 8 
(118 218). Moreover, power consumption will become large, if an image is displayed over the whole surface of the 
outside screen of a liquid crystal display 18(118218) also when having closed the covering device 14(114). So, in this 
invention, only some fields of the outside screen of a liquid crystal display 18(11821 8) are made into a display 
condition, other fields are changed into a non-display condition, and power consumption is reduced. Moreover, it is at 
the outside display and inside display time, and reversal of an image can be prevented by changing font rotation and a 
scanning direction. 

[0045] Hereafter, the gestalt of operation of the drive circuit of the liquid crystal display by this invention which can 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejije 



6/13/05 



JP^2001-p51251,A [MEANS] 



Page 8 of 8 



make a display condition only some fields of the outside screen of a liquid crystal display 18 (1 18 218) in this way is 
explained. 

[0046] Drawing 8 is the block diagram showing the gestalt of operation of the drive circuit of the liquid crystal display 
18 (118 218) by this invention. 

[0047] As shown in drawing 8 , the drive circuit 210 of the liquid crystal display 18 (1 18 218) of this operation gestah 
The display control 211 which controls image display, and the scanning-line driver 212 which carries out sequential 
supply of the scan potential with the shift register controlled by this display-control circuit 21 1 at two or more scanning 
lines 26, and performs line sequential scanning. It has the signal-line driver 213 which supplies the signal potential 
corresponding to the image data of each pixel to two or more signal lines 30 with the shift register controlled by the 
display-control circuit 21 1 to each pixel chosen by this scan driver 212. 

[0048] The scan potential supplied to the scanning line 26 by the scanning-line driver 212 and the signal potential 
supplied to a signal line 30 by the signal-line driver 213 are generated by the liquid crystal potential generation circuit 
200, and is supplied to the scanning-line driver 212 and the signal-line driver 213, respectively. 
[0049] Moreover, the drive circuit 210 Only the shadow area on the left-hand side of the liquid crystal display 18 (1 18 
218) shown in drawing 9 (a) is made into a viewing area. Like [ in the case of making other fields into a non-display 
field by making into a viewing area only the shadow area of the liquid crystal display 18 (1 18 218) top which shows 
other fields to the case where it considers as a non-display field, and drawing 9 (b) ] It is constituted so that other fields 
can be made into a non-display field by making some liquid crystal displays 18 (118 218) into a viewing area. That is, 
when making into a viewing area only the field shown in drawing 9 (a) with a slash like the approach currently 
indicated by JP,6-95621,A, the drive circuit 210 transmits the data according to image data to the part corresponding to 
the viewing area of the shift register of the screen signal-line driver 213 of a liquid crystal display 18 (1 18 218), and 
transmits off-data to the part corresponding to a non-display field, thus, it is constituted so that it may come out and the 
power consumption for a data transfer may be reduced. 

[0050] Moreover, when making into a yiewing area only the field shovra in drawing 9 (b) with a slash, it is constituted 
so that power consumption may be reduced, as only the scanning line 26 corresponding to an upper viewing area is 
chosen and other scanning lines 26 are not chosen. 

[0051] Or you may make it reduce the power consumption of a liquid crystal display 18 (1 18 218) by using the 
approach indicated by Japanese Patent Application No. 9-518751 of the approaches of the common knowledge 
indicated by JP,7-281632,A, or this invention persons, making only some fields of the outside screen of a liquid crystal 
display 18(118218) into a display condition, and changing other fields into a non-display condition. 
[0052] As mentioned above, since a part of screen of a liquid crystal display was made into the viewing area and other 
parts were made into the non-display field, the power consumption of a liquid crystal display can be reduced with the 
liquid crystal display of the double-sided display mold by this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the gestalt of operation of the Personal Digital Assistant as electronic 
equipment equipped with the liquid crystal display of the double-sided display mold by this invention. 
[Drawing 2] The schematic diagram showing the gestalt of other operations of the Personal Digital Assistant as 
electronic equipment equipped with the liquid crystal display of the double-sided display mold by this invention. 
[Drawing 3] The sectional view showing the gestalt of operation of the liquid crystal display of the double-sided 
display mold by this invention. 

[Drawing 4] The perspective view showing roughly the reflective polarizer which consists of a multilayer-structure 
film used as a reflective polarizing plate of the liquid crystal display of the double-sided display mold of the gestalt of 
operation shown in drawing 3 . 

[Drawing 5] The explanatory view of actuation of the liquid crystal display of the double-sided display mold shown in 
drawing 3 . 

[Drawing 6] The sectional view showing the gestalt pf other operations of the liquid crystal display of the double-sided 
display mold by this invention. 

[Drawing 7] The sectional view of the liquid crystal display of the double-sided display mold by this invention showing 
the gestalt of other operations further. 

Prawing 8] The block diagram showing the gestalt of operation of the drive circuit of the liquid crystal display of the 
double-sided display mold by this invention. 

[Drawing 9] It is the schematic diagram showing the viewing area and non-display field of the outside screen of a 

double-sided display mold by this invention. [ of a liquid crystal display ] 

[Description of Notations] 

10,110 Personal Digital Assistant 

12,112 Body section 

14, 11 4 Covering device 

16,1 16 Input section 

18 (1 18 218) Liquid crystal display 

20,120 Pin 

22,122 Liquid crystal panel 
24 32 Substrate 

26 Transparent Electrode (Scanning Line) 
28 TN Liquid Crystal Layer 
30 Transparent Electrode (Signal Line) 
34 Sealant 

36 1st Reflective Polarizing Plate 

38 2nd Reflective Polarizing Plate 

40 1 St Absorption Mold Polarizing Plate 

42 2nd Absorption Mold Polarizing Plate 

44 Scattering Layer 

46 Phase Contrast Plate 
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128 STN LCD Layer 

200 Liquid Crystal Potential Generation Circuit 

210 Drive Circuit 

211 Display-Control Circuit 

212 Scanning-Line Driver 

213 Signal-Line Driver 

220 Busy Condition Detection Means 
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DRAWINGS 



[Drawing 1] 
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fi^ll K 7 ^ A' h fii ;i I. i 9 icmT'^ I. . 

[00101 ±isoii^^M<i. mTmmn^if. 
30 m^m^^mzii'^xm<r>mmi}m\i^itif:i 

7mm.znmm^m<<zmmi^7^z'thmw& 
^m^h. ^smznm-thm^n.<^MzmiSiT—^ 

tt^z. mLc^^mi<r)oh<n^7mm^znmth^^ 
^(o?i-rM^\^x^cr>^mmmL^£^^iio\zth 

i)\ tfdi^(^W}-^-thX^^zi^m(:th. 
[00 1 1 ] c:<oJ:otc<Sj£"r-S::fct=J:0. ^l<oa 
40 iSfflcO-^T$>Sa*^lg$rmi<^^*ffi±^^3fS«0^ 

mz^^th^ b . m^^tirzmm.^<r)Mzm 

t:&mi Z b iJ^X'^ h . 

[ 0 0 1 2 ] ±^LT fzim^m%%3m-^w.zh'^ 
x\t. mi-n<r>mmzmi%^^mb \.xmM 
^m^\.timk>^^-^)Vb. msnsL^^^MmmizJSLm. 

ml^7):^|fi](7)^s3t^3l^*■r-^.^S3^^Rltufl.om 
\(rfyy^bmts:h^2<^-nH<m^^^-^hm^^^ 
"^^^h-ni^mmmb. $rAfil•rl.i:»*u^, 
50 ::<0J; -5 Mzmmm.. mmmszx-yx .%\<n^ 
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(4) 

5 

x'%. ^mfti3^wMmm.^zm.^?^LXKm%t^j: lo 

[ 0 0 1 3 ] sfc. ^mmmTmmt. . ^ 
]R#{t ^>fiTsa5oM(i<o^ 1 i5i.if%2<r>m.7m^zm 

X. mtin.m^^m.t)\ -n<r>m^\znM.'mmi 
^Lxtc^.mi^Tmm^Knwmtnm 20 

len 1 <^mmim&-th^ 1 fjie^2i7) 
th. 

10 0 14] mmm'f-mi^izxtni. ^^^mm 

[0015] 30 

1 0 0 1 6 ] la 1 fi. :^%mizx hmsmmcom^ 
^simitin=miiib ixmmm^mm 

mmi:mtmnmxh ( a ) ummi^^trmt 

tzmi:^^l. ( b) iimmi^-^^:m^^t:mi7r: 

10 0 17] Sll CS^I-J: p 3|5|IM}^!Bc08lFttif?B 

Jffi* 1 0 ti. 1 2 . ^ CO^Wm 1 2 tC^ffleS 40 

(ClXftft'^fL^C^a 1 4 t ^fiiJCTV^S . 2is:{itcgii 1 2 

fmift>ti. fs^i^izii^ mismTFMbLx, 

I., sgei4o^i-ffi<7)-aj{3(i, jt«fi<j'h§t^a&«jg<o 
fm 1 4 am^^iix. jSE^^ga 1 acD-i^jm 
(Ty-mmtHLx^^h. m^i4<r)\Hmui. -5- 



<$M200 1-5 125 1 

6 

LTOI., )RB^B^^El8(i, HI (a) t^^^t-^g? 

1 4 t/i^it^fc ii/^ 1(b) li^j^-r^a? 1 4 
m^izmi^^wm^^'th^^^n^aWr^Mi^ 

f>^S. •r=5:^p*>, 01 (a) t;^-rMg?14i&Sl^!t 

LroafllS-S^t. 01 (b) lCS^tga{14S:gBv> 
^ca^-Cii. ?^B«8il^Siti8(Ofa:6-<offl*<i*Hl!ias^B 

[00181 tfz. 1 2l;{i, MSS 1 4(0PSK1^ 

®S'«iiij-fi.giM^&<s6ffl«iB«iaj^S2 2 o**s{t<?, 

flT^^S, 01(b) (3*1- J: 5 ffiffl«lt^tb#g 
2 2 0{i, *«!gi51 2co±ffi«:ftgp#)fflciStt'^^i-C± 
*t5iai^fig^ty2 0i:, C^t>'2 0$:±:^C#^ 

( b ) t^F-TMSP 1 4 ^ilHv^/cl^^Tii:, ty 2 0*«± 

:^tcs^aj L > 0 1 ( a ) iz^i-m^ 1 4 tfzm-c 

Ji. ey2 0*g|g|5l4KJ:r)TA^-<of+»:*jl:!fiLT 
1 2 rttcJR^^itl. J: a tfifig^iiT v^?. , Zcn 
XoizLX. \:^y2 0(r>Q.mzX'}Xm^l 4(Dmm^ 

mt^j:hipmmm^i ocomm^ma^x^tx 
atm^nTv^^. m^iJ^^iz. mm^ta^ 
fSt2 2 0izX'>xi^a!,^iirztmmimi ocomm^ 
mizmtx. jffi^^gai 8c7)t^-m*^:^co®*>'H 
mmmt Lx<omm^fztxotzyk'>x\'^h. ^tc 

hh. Sg|514**5Bv^)t*tW«aj§fL^ch#t{i, 0 

1 {h) {z^<fm¥M^w.\sco^m^Mifi^m^ 

Bgt==5rO , MSB 1 4**ffll:;^>:tt.Wm$ix^cfc 

(i. 01 (a) izmm.^m^m.is<r>\i^mmmif^ 
m^sm\.ziih, 

[ 0 0 1 9 ] ^tJ. }«^?^* 1 oi±, i.^Ltzm^ 
[ 0 0 2 0 ] 02{i, ^mmzii l)Piffla5^M<7))?iaa 

mmmmmmx'h o . ( a ) j±»»fi^*^ 
( b ) \tmmm.-^m.^mM 

^7hLX\^h, 

[0021] 02 tc^-r i 0 *llii}gS<^8l^1t« 
«*l 1 0-CJ4. SISl 1 4(7)^iSfcJ:i^rtffltcjg^§ 
ilTtlgS? 114a. 114 b*^>,^-mt>Mg5 ll4<r>^\- 
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(5) 

7 

^lotm-^x^^^h, z(r>mmmm. sssi 14 

x'^s-tm<7)^iz ^j:hxd izm& lxlx^^l, stKW 
izmm-^trnttiimu 1 1 4 aizx-yxmta^ix 

ii:±^ t ^cia 1 o^MJB® t mrch h (r)X\ m 2 iza 

^B&f I.. 

[00 2 2] »:tc, J:^L)tSlt5J:lX02tC:S^-fWt 
ffifg«*10. 1 1 Ot=Jiffl^tg^:*%B^lcJ:l,Mffia 

>'i^^^ "/rmmm(^^^--f^iri-x-n<Dmw.2 4 . 

3 2:f}^K\^znjfl]i-lXoizm.^tlfzm^B^-<^^Jl^2 2 
miX^^l. Zil(i.(r)mi24. 32Ui. ^fl^ti 

mff)msnziit[^thmiz^^iitifimnt Lx<n 20 

-S.\^\,Z^LX^\l\m^hm.<nWmm2 6.30 
*-'m§nTU|>. C:ilf>cOSBTO;1i2 6. 30<i, 5 
V Hc^H-r i ^ {cS£S$nT#iNev b U. -y X ( A' 

i>. -ms«2 4, 3 2c7)MI^•tl.Mo)gsgE^3iiv' 
-;^^^34*>m§^^-c^50. :L<r>'y-ivm 4\,zi.'> 

XWB,24. 3 2-^tC^«$fL5TN?eiB^Bl2 8?:tfih 
LTVA&. ^rii, TN?KB^B)i2 80lf§{i. ^RB^BA•*/^ 
icm-^ Sr EPJD L=5: t ^tt?STT NJSb^bS 2 8 AW L 

^mtm-^mm 2 s ^iija t/wt % \.z^<r>mm'^ 30 
0* -fti.i.j:ai3is^$itri^s. tti. wm^^\,z 

m-n^(^-^\nt'<^xm^ (s$:^i6i) (ry^^kri^k 

UT^LTiiO. -**C0»K2 4. 3 2<0^cOW±ia 
[0023] mh'^^-lV2 2 <ry--yi(m\Z\i% 1 (DWM 

'mm.3(^mm%ti. ^■yi<rim.z\,iw>2(ryw.mmm. 

imm-^£h^m.^B>^^i\^2 2ti^^'&\M^zMm i <^ia 
iRSffl?t«4 0 miw&ti. m 2 <^mmm. ssm 4o 

Sii3fc«4 2*«@ea$tLTv%i,, 

[0 0 2 4]miiiXl/m2<r)^m^m3 6. 38 

ti. W;Uf , ll^i^ffl (WO 9 5/ 1 7 6 9 2 ) fcfco 

0*gfi£'tl>^t*«T'^^. 04(cS'NtJ:atc. Zc^m 
liJi7^;i'A{i. S^i&®#JB«t^S^:-&2a3i<^ 

■^x;<.T/W*'A>'5rSBli:5r3ci:icZ«i:^|6)CaJiUv: 50 



!t#ffl20 0 1-5 1 25 1 

8 

^Ji*SjSI-WLTV%&. AJii5j:lXBiSO:g-S«il/im 
iaTm$T'J> *) . $'mm.y ^ i\^J^-k.W<^W^\i.2 0 
Qum^^X'hh, 

[0025] f^mm&y < iVJ^ii^t>^J:hmm'Krf-<nA 

l<7)Xffl:^l6]«)St^$ ( HA X ) t Yffc6-|*]</)JStlf^ 
(hay ) JiSVH;^^&J;a(c^$fx; BJicoxSt 
:^|6j£7)SJfr$ ( ne X ) i: YSt:^[6jC0g|ft$ { ns y ) 

l<7)Y|ft^|{i]<7)]SM$ ( HA Y ) t Bl<7)Yffcfi-[6j(7)Jg 

v^i,. Ltzti^-ox. zfiih><r>mt!\^(m\,z\,t. 

(nAx)*(nAY), (nBx)^(nBY)% 

(hay ) (nm^t^hh, z<r)Xo\.zm^-^fifzm\h 

J:t/^®2<7)SI=f«3feK3 6, 3 8(cAltUc3t<7)9*>Y 

ft!i^inico«3tw^^-t^ii:iSffl3t{i. mm^zmuz 

[002 6] ^/vT, l?i5^-fl.-*t«0A®fcJ;lXBJi<0Z 

m]fii<r>m-i^fi'i:rLtp. , t b t Ait^^oaij:^ 

Sr A t tt. WTOilJ ( 1 ) <7)g9f^$- J: o tcIS 
S-mtf. |gli>it<ll2<OKItli3t«3 6. 3 81CA 

mmi, w^-t^mtmmm^zii\,\x\mi\^<^ 

[0027] 

tA-nAX+tB-nBX^A/'2 (1) 

$i^>{c. iyS*§-r-i.-?-it-?-'ii«M<OAJifcJ:lXBlolil¥ 

tA , tB ^mt^-^. '^wm^(r>j5sm<7)m:?^\z 

hfz-iXlMffi^ ( 1 ) (^mmWz'Ti.oi.z^lx^lx 
coSt^OAlfcil/B^OJSetA . tB^-^SI^ti". 

miiiif%2<r>mmmL3e. 3 8tAitUv:efe 

MS«3<?Xfll*|fil<OfflifcttiS:*i--l.ii:«M*S-'5-<o:^ffiI 
[0028] Ltzt^-^X. miiiXJ/^2<Dmm%WL 

3 6. 3 8Ji. ^«in^mzii\^x . ymj^(rm% 
m^hLxmrn^^i. 

[0029] tfz. mi 13 J:l/^m2tOlRlRSffl3t1S4 

0. 4 2ti. imm^iiZ^mmm'mL. mm 

t\zxnxm^^iii>. itz. mi<r>i&immmL4o 
m<7ymmni i <^mmm s e (m&mt n&w 

tc^l. i 0 tSMSn. ll2<0iglRSffljt«4 2fi-?-<0 
S3§*!l3!»<l^ 2 (Ommym. 3 8 c7)S3§a i: US 
J:atEg§fLTLA^. -eWTt:^). l|ltJj:l^ll2<7)i!R 

m.mm4 o . 4 2 a. ^ti^-tm 1 tjj:t/ig2<7)s 
iEi^^.miisxx/m2<r)mmm.3 6^ 38tcj:-5 
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(6) 

9 

m(r)mmi. % i ttz\i.m2<r»mm%m e . 3 s 

(cAlt-tSmitIS 1 tfz\,i%2ff>Wmmm.A 0 . 4 
2i,zi:'>xmL^ii. ^(rm'ftlfimtt:^t%2<r>m 

[ 0 0 3 0 ] § ^> cc. ^mmmmxii. m 1 osstm 

«3 6iDi:tJfmi«eaiRS{i*^4 0{i, •?-ii^><7)jgja 10 

m^^m 2 c^sifffl^tfiR 3 8 }5xv^m2<r)mmm^m 
2mjmtvpf-mz-^j:ixdmm^tLX\.^h, 

[00 3 1] iJ;(c. 05^#H3LT. iie^Oiotfitfi^ 
^tifcm^^Tmm 1 8 5rH3l. v^3K(0TrRSt^?ga^ 

(a) f±. ?SBVN-:^;W2 2Kmi^*Effi!)DL5rv^^, -f 
'5:i?<>JgB^BA-^vW2 2 ^3i3ii-ri.iE^1iMI5tli6S- 9 

0- 015 imt) ^^t^^^^t. ms {h)ii^w. 

^B^N-^^;l^2 2(cm-^SrMirri.%&. t^j:h-hmik^-^^ 
)U22mm-t^Wm'ftmmii:m^^it^j:\'^i^i: 20 

iz/}>-^\^mkm^^titimmsizmmmmitt 

[ 0 0 3 2 ] 05 < a ) (7)iffl!lt^-rJi^. t'Sr 
^?•^^S8^BA•:^;^2 2^5138^ -SiDISSMJtt^liatfS?: 9 0 

?R4 0c7)(iA^<:;>Alff'S%^(C-OV^TiliBB-r-S. zm 
Al* U^c^F* 6 0 ti. IS 1 <r>\!SLmmmL4 0 CO® 30 

IRW4 0 A®:^[fijco<i3tjs^**m 1 </)\&!mmmL4 o 

(CioTUaJRStl. Ill <7)iaJ|]®ii3t«?4 0 {7)^31144 

0 T<r)ii\^ir>mye0.^<r>^tm i oisnxs(i7t«4 o 
SjSL. -?-i038jafiii4 0T«o:^i6ic7)ffl3tsa5-*-r'&BB 

1 o<nm&m4 o rt B&^tf^Sj^w 

3 6 T^Wr-S^ 1 «R|f(B7^«3 6 iSiiU 
$ A.^^?gB^9/^•^V^2 2Srjiia-ri.. ?Sa^B>'^°*/^2 2 
^a5§Uci^{i3t<Oii3fcltt{49 0- E]etTSI$fll3fe 
eObfc^O. m20Rlt(i3t«^38tcAlft-S. ^2 40 

miti^m 2 (omm^m 3 s cD^m 3 s r t a&^ff t- 
m^iif'^m^myte 0 cti, ii2osw<i3tec3 s^o 

RI^W3 8Rm¥=ff=3:fi3tfl6$r^rt. ?gB%VN-^->/l^2 2 
(cAit1-|>. }SS^'«^^/1'2 2 tCAML^ii^iS3te6 0 c 
*i. ?S^'«*>U2 2{Cj:o-C-f-iOia3tSft*J9 0' UlSEt 
X. ^1^7)R|f^g5fe«3 6^7)^f43 6TtT^T^^i3t 
9!i&*-fSiIIHi3t6Odt:S:0, ^l«0RW®7tet3 
6S:-eoi*SjiL> $'btmi«ORIt(i3ag3 6coa 50 



^^200 1-5 125 1 
1 0 

jmsert BS^ff ^^i64 o t $ w-r & n i <oisir 

S{i3t«4 0 StjSjS LT.Ig 1 <0iRlRm<R4 0 

[00331 05 ( a ) W^&WcStt^. -T^: 
^5*>?S^^N*^^/P2 2 5:iiBi-ri.IIIHi?i£<7){i3ttt*>'9 0 

• Em-immiz>f\-^6iffim2cr,mmmm.4 2<7) 

mmm4 2JcAltL^C^I-5fe6 us. m2«iSlRSM. 

m.4 2COS3i!ffl4 2Tt¥ff^li^<B3t6 1 dfc UT 
ll20iRlRSii3t«K4 2i7)ii!|<o^5^ffltc?M-r^. 
[0034] ZCDX 0 ?gB^BA°:7Vl^2 2 S-ji3ii-ri.E 

9 0 • m.^^hm.mmzmL 

6. 3sxm-^iixm%tm<n^x']i!,m'hfz 

a^. ^ 1 1 /itiSI2(?)iSJRM<i3fc^4 0 , 4 20V^m 
<^ffl!*»A>51-3t*«ASt L^^J^T't , ?RaA%;l/2 2 5:51 
5S-fl.iilHS5l60ffi^flllS: 9 0 * IaIlK$-(i:4 

[0035] 05(b) c7)til!){3^-fii^. -r^ 

fc^?8[a>'«^^/i/2 2 s-3Ka-rsi[iHB3e<^®3te«i^iii!iB 

§-^^V^4^SS<7)^^^2^|.3t6 2 1 c7)itlRSii3t«4 
0iO»A,A3t-r4J^-a-t^<'^TgieJ1--&. 
AStL^:^l-7e6 2{i, lllcOiaiRa(i3tfii4 OiOiRlRIt 
4 0 h<r>-n^<m^M'^Wi 1 «®jRS{i3fc^4 0 j: 

oTisiR$n, micr)mmmms.4o<nmm4 0T 
T, 'eosjaia4 0Tco^riii)iom3tSiS-^i.iiiMiffi3t 

6 2at LTlll<^iaitXS<i3t^40*»^>aiSffl.. ^ 
<r)Wm%(> 0 afi. m (?)iSiRa(i?t}g4 OOgjgtt 
4 0 T t ^'m^m 6 T S:^|>|| 1 

wi3(>^^<nttTmL. mmiim,-fhztti:<m 
hf^^}v 2 2VimL.m <r>mmM%Wi.4 o ^osis 

fit4 0 T i BST^T=5rSi@ifft 3 8 T ^^tt^ 2 CORMm 

m.3siimL. m2cr)miMm.3 8<nmm3 8 
Ttv&^rf^j:mm4 2T^:^hm2mmmm. 
4 2i:mmLx^(DttmnL. mi<7)m.smm.4 

Ocnmco^TjmiziiMi^^j:^^. 

[ 0 0 3 6 ] ^Jt. 0 5 ( b ) co:&M:*-r*^, -t^J: 

hm^^^fi^2 2 ^mi-^mmmt/tmrn^^m 
^■^kp\ ^^mcommiz^yt e 3 2 mmmm^m 
2<7)fflid>^>A*t-ti>«^t, ±m<n^^tmmiz. m2 
<nmm.m^w.4 2 tcAi* Lt:9\-±6 3 (s. n 1 wiguR 
mmm,4 0 <^)Sia^4 0 t t^tf ^rSit e 3 a t lt 
mico^ummmL4 o^msiLx^cDttm^ti. 

[0037] Z<r)X 0 tC, m^-i^^}l'2 2 im^-th^ 
*Hi3teW(i3tlS$:IiHES-fr^:vvKSlW®a(cAltU^^I- 

mi. xiiimtiimmizmi^ixxMmiziimt^^j:^^ti 
tb. mitfzii-m2<7)mLmmytU4o. a 2<ov^-rix 
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(7) 

1 1 

1 0 0 3 8 ] j:^ t^c i 3 tc. ^^mmmik^m^ 

mtmm^^t^j:^^mt<o'i>m)ViMiztx'mm 

m^^o^tt^x'^h. 

100 39] i^uziotz^ ^mmcom^Brnvm 

1 SX'ii. m^BJ'^^^fi-2 2<r)mmcoikmi>zht:'>X^M. 

tti^mmm. 3 6.38 i}^mmt Lxn^mth^ 
m^^BrnTf^mtLxm-mibtiiX'^itci^^ m 

^'i:^)i'2 2<7>kWliZht:'}XW^I>zMi&i:^7rrthZ 
t¥x^h. miiiJ:V^m2cr,Kmm.3 

6 . 3 8m^co:fjm<Dmmii^ti mmf^a^ 
4. 

[0040] ±ie«0||flM{±> m.-^ h>)'? XSCOTN 
2 iig^^ 3 Sg^^r ^ r y V h U xSiO^R 

[oo4i]ii6{±, miiixj/m2iz^iimmm^ 

siZTTsi-xoiz. :mtmBcr>m^BWF^^mi 18X 
{4, m3iz9iktmtmm(r)mikm:mM.i 8cr>mmzM 

3!;*mB^B^'«^/i' 2 2 fc ig 2 (OKmmm. 3 at mzuw^ 
ixx\^h. z<r)^nM4 4ii.m2(r)Kmytm8x 40 
m^iif^miznmthmm^ti^mm^zi Ki^m 

mmm.3 sx-m^titzmi.znm'rimmm 

^-/■<~:t^^^ hiz)&\^mir:mmz-t6fzMzmm^ti 

mm3 8iws-rhmmmir>h^j:hmJS'i>izt' 

KcH , H5(aS4 4 it. StaVN'^^W 2 2 1 m 2 cORItS^t 
« 3 8 i: mizWi aai-'N-^/l' 2 2 fcH 1 cORItIi 50 



^2001-5125 1 
1 2 

5t^3 6 1 (T^m. m 1 (Dmmytm e i cr>\^m. 
mmL4 0b<r>m. m2(r>mmm.3 8tm2(r>fSi.ifi 
mmmiA 2t<r)m.mi <om.m.mm.4 ottzim 
2«iajRSiBat«?4 2<mmm<r>\^-rtiiziimtxi>ii 

m-^mmmizmm^t^j:^\ mmmm3iz 
7^-rmmmtmmThh<nx\ 06t=t5»-^r03<^ii 

[0042] 07(4, miti^x/m2iZ7f^-rmmmm 
mo. 110 {zmm^m^j::^w^izxmmm<^ 

mm^mm(r)^ i^izm<^mmmm^^-tmmmTh 
i/mnzir^tJioiz. ^mtmm(r)m^m^m.2 1 
8X'ii. m3iixi/me iz^i-mimm<7)mikmiim 

1 Sfcil^l 1 8(^TNjRaii2 8fJihUv:m^N*:t>;l' 

2 20ttt. 0 iZ. STN?SB^Hii 1 2 8 &^^lh L/iJ^B^B-'-f 
:t-;H 2 2 im^-th t thl,Z. dCOSTNScOiSB^B/N' 

^^;n 2 2izx-ox^^-fi>^imnt^fzi^iz. m 
1 «RitM3t« 3 6 i: » 1 m.^mmmL4 o t costj 

J:tXm2c7)KS*<fl3fe«i3 8 t^2<7)iSlRaffl?t«4 2 1 
C7)rai3{ifflll«!i4 6 , 4 6 5r^{tTl^l., Sfc, ^1<0 

tf^2<r>^mmL3 8i5Xi/m2<r>mimmm.4 2 
comrm b comconmt , s t n m(om^^ 1 2 2 
co'y^xhnizmtxm&^tix\>^h^x\ TNm<^m 
^afU^}\^2 2im-rm3<ommm<^m'^bm^j: 
:^mmm(om^^^E2 1 s^oisf^ 

14. STNS<^?Kh^b^'?^^;H 2 2t=J;Sfifflco-fix^C 

mmsL4 6. 4 6izX'^xmm-ti^im^x. 

mimmbmmx'hhcox. m7 {zm^xm6<r)mmm 
m<7)m^Bm^mmi 1 8t;jt;5-r^si5:»-i^i3i-c7)^?-^5r 

6{4. sTmcom^^-^^f\^i 2 2i,zxi,m&!}^miz 

ffill«4 6. 4 6^^r<7);^ii5:tgttl><J:d(cLTt>J: 

[0 04 3] tfc. 113, ia6*yL-{4ll7tS^f^t6J^ 
®^O^BtB^B^^^l 8. 118, 2 1 8t:fc>^^T, ftt 

mm<D--i]m7r.i^j:^^mMmi^mmz^mi 

^iBt LxmLtzbtizmub Lximti>^it 
tMm2<7)Kiimm. 3 6, 38 ucm^^-r 
hbbhiz. m.mtmsti m(^m 1 1 tznm 2 <o 

i!S»IMii3t«4 0, 4 2(CAIt1--5^3t$-©IR-r^<^ 

[0044 ] iMtfcJrdtC, 03, meHiiimiiZ 
*-rSffi^*S!<^)« B^B^S^S 18(118, 218) 
14, m^-^^f\^2 2 ( 122) c0PlfflO^ilifc:i?3t-5T 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To attain image display over an entire area 
on one 

side of a liquid crystal panel, while in a part on the other side. 

SOLUTION: A double display type liquid crystal display device 18 
has. a 

liquid crystal panel 22, with a liquid crystal layer 28 held between 
a pair of 

substrates 24, 32, a pair of reflective polarizing plates 36, 38 
which are 

disposed on both sides of the liquid crystal panel, reflect polarized 
light 

having axis of polarization in a 1st direction, transmit the 
polarized light 
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having the axis of polarization in a 2nd direction which is different 
"^from the 

1st direction and form 1st and 2nd display faces, capable of 
displaying images 

on both sides of the liquid crystal panel, a service condition 
detecting means 

220 which detects a 1st usage condition for displaying the image on 
the 1st 

display face and a 2nd usage condition for displaying the image on 

the 2nd 

display face and a drive circuit 210, which makes a region of the 1st 
display 

face the display region and makes the other region the non-display 

region, when 

the 1st usage condition is detected and makes the whole area of the 
2nd display 

face into a display region, when the 2nd service condition is 
detected. 
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